Abstract. In the present article the moments associated with the Jain basis functions are developed to order ten. The moments are shown to be polynomials in one variable with polynomial coefficients. The polynomial coefficients are investigated and shown to be linked to sequences found in the On-line Encyclopedia of Integer Sequences.
Introduction
G. C. Jain, [1] , introduced the operators
where 0 ≤ β < 1 and the basis functions are defined as
and has the property
n,k (x) = 1 are defined for 0 ≤ β < 1 and reduce to the SzaszMirakyan operators when β = 0. Jain introduced the method to obtain the moments to be used with these operators. In order to define the moments of the generalized Szasz-Mirakyan operators the series S(r, α, β) is to be defined as S(r, α, β) = 
When f (t) = t m in (1), where P Jain presented the first three moments which, for most cases, is enough to establish convergence of the operators and be used to identify relations dependent upon these moments. In recent works, Gupta & Greubel [2, 3] , Gupta & Malik [4] , and others have extended the list of moments generaly used to fifth order. Extending the list of moments helps establish higher orders of convergence and can lead to new identities dependent upon these moments. In this article the list of moments is extended to order ten. The coefficients, of the variable β will be given and examined. The coefficients of these polynomials will be linked to sequences given in the On-line Encyclopedia of Integer Sequences (Oeis) [5] .
Developement of S(r, α, β)
First define the Eulerian polynomials, A n (x), by
where A n (x) = n j=0 A(n, m) x m and A(n, m) are the Eulerian numbers. Eulerian numbers are listed as sequence A008292 in Oeis and the first few polynomials are given by A 0 (x) = 1 and
Beginning with (3, 4) it can be seen that
The next couple are given by the following:
Repeating the process a list can be generated for the polynomials S(r, α, β). The polynomials are given by:
It is quickly determined that θ r 1 (β) ∈ {0, 1, 3, 6, 10, 15, 21, 28, 36, 45, · · · } r≥1 which is sequence A000217 and is the binomial coefficients What is first noticed is that the β 0 coefficients of the θ r k (β) polynomials have the form r k . These correspond to sequences A000217, A000292, A000332, A000389, A000579, A000580, A000581, A000582, A001287, respectively for k = 2, · · · , 10. By comparing the coefficients of θ r 2 (β) to sequences A000292 and A000914 it is determined that θ r 2 (β) = 
Similarly comparing to A000389 and A000915 θ r 4 (β) has the form
Comparing A000579 and A053567 then
Further exact forms of the polynomials θ r k (β) can be obtained by expanding the list of polynomials. This is currently beyond the scope of this work.
Developement of S(r, nx + rβ, β)
Since S(r, α, β) has been desired it can be quickly determined that a similar form will be obtained when α → y + rβ, where y = nx. The listing of polynomials will be given in the following list. The polynomials are given by:
The list of polynomials in β is: It is quickly determined that φ r 1 (β) = r 2 (2 − β). The next few exact forms are given by:
Equations (14 -18) will be essential in providing the exact forms of the first few Jain moments.
Jain Moments B
β n (t m , x) In the introduction section the first couple of moments were shown how they connect to S(r, nx + rβ, β). The general form is given by, where y = nx,
where S(m, r) are the Stirling numbers of the second kind. Up to m = 5 the moments are
From this list it can be seen that the general form is 
With the exact forms of (20 -24) many of the polynomial coefficients in the moments can be quickly determined. The remaining terms not presented here, in exact form, required calculations beyond the scope of this work. While most of the articles written involving the use of Jain moments use up to m = 5 the above work yields all necessary terms. The listing of moments up to m = 10 is: 
